ABSTRACT: Landscape structure, habitat types, vegetation structure and biodiversity in the Bokha stream chosen as a reference stream were investigated to get ecological information necessary for restoration of urban stream degraded by excessive artificial interference. Landscape structure showed a slight change between before and after flooding. Habitat types of nine sorts were identified based on ecological information obtained from field survey such as micro-topography, hydrological characteristics, disturbance regime, and so on. Each habitat holds specific organisms to each site. Consequently, the number of plant communities, and species of benthos and fish increased as the kinds of habitat type increase. Ordination of habitat types based on vegetation, benthos, and fish data reorganized them into three groups of pool types of two kinds depending on whether they are connected to the water course or not and riffle one. Vegetation showed different stratification and species composition depending on topographical position in relation to disturbance cycle. Based on the results from this study, relationship between environmental heterogeneity and biodiversity was discussed and a restoration plan was suggested in a viewpoint of vegetation.
INTRODUCTION
The rivers and/or streams are of great importance for plants, invertebrates, fishes, birds and mammals (including humans) but the diversity of their habitats has declined particularly over recent years. Floodplains have often been disconnected from their rivers and/or streams, reducing their flood-storage function and hence the range of low floodplain and marsh areas required to sustain diverse birds and mammals. Similarly, aquatic plants have been affected by eutrophication, whereas intervention such as channelisation, dredging, draining and vegetation removal have all been instrumental in degrading our river and/or stream systems. Likewise, fish habitats have been destroyed by these measures and the construction of dams and water pollution including eutrophication has meant that many native species are now threatened with decline or localized extinction. Today any Korean rivers and/or streams except for ones in DMZ(Demilitarized Zone) or CCZ(Civil Control Zone) cannot be truly defined as natural and this has serious implications for the associated ecosystems. Natural river and/or stream flow is a key element in sustaining a healthy river and/or stream system, including absorbing pollutants, decomposing wastes, producing fresh water and habitat replenishment during floods (Postel and Richter 2003) . There is therefore a huge potential resource that could be restored to increase and improve diversity of habitat. One of the objectives of river and/or stream restoration is to promote activities that initiate or accelerate recovery of degraded ecosystems.
Habitat restoration is currently a major focus in the field of environmental science and generally refers to the reestablishment of processes and functions of biological, chemical, and physical linkages between aquatic, riparian, and associated terrestrial ecosystems (Kaffman et al. 1997) . Restoration is the process of returning a river and/or stream (or assisting its recovery) to a condition in which it can function ecologically in a self-sustaining way, more nearly resembling its former function prior to human-induced disturbance (Cairns 1989 , Bisson et al. 1992 , Sear 1994 . Taking a dynamic, co-evolutionary view of rivers and/or streams, restoration can be defined as the act of relaxing human constraints on the development of natural patterns of diversity (Frissell and Bayles 1996, Eber- In Asian countries where people depend on rice as a food source, most floodplains of rivers and/or streams were transformed in the past to rice fields, and high banks were constructed along waterways to prevent flooding. Consequently, the widths of most rivers and/or streams were reduced sharply. More recently, many rice fields were transformed to urban areas, and naturally meandering and complex channels were forced into straight and monotonous lines in. In such continuing transformation processes, riverside communities have degenerated greatly or been destroyed by tree cutting, the introduction of exotic species, the diversion and channeling of water for agriculture, and the use of riverbeds and shores for cultivation or roads. Therefore, riparian landscapes, including a river and/ or stream ecosystem and its surrounding environment, hardly maintain original features. Riparian landscapes have been managed usually in terms of use and disaster protection to date. But today the importance of a natural environment is being reevaluated.
In order to restore the degraded ecosystem like this, we have to get information from various scientific principles because holistic and synthetic measures have to be prepared (Aber 1987) . First of all, we have to prepare such plans by obtaining diverse ecological information including physical factors as well as biological factors of a habitat, which we try to restore (Aber 1987 , MacMahon 1987 . In particular, we have to get plentiful field information on an area to be restored because restoration efforts have to be practiced in the field (Hough 1984) .
This study ultimately aims to restore structure and functions of urban river and/or stream, which were lost due to excessive artificial interference. In order to arrive at this goal, firstly, we investigated habitat types in the stream environment, which is in heterogeneous and dynamic state with reference to disturbance regime. Secondly, we explored distribution and structure of vegetation in a stream, which is located on the rural area and the internal space left in natural process except for the surrounding area. Finally, we discussed relationship between heterogeneity of environment and biodiversity.
METHODS

Study Area
Most rivers and/or streams in oriental countries including Korea experienced extensive transforming processes in spatial dimension as well as structure from the past. In particular, urban rivers and/or streams were severely transformed in a degree that we can never find out the original feature. Therefore, we need a reference river and/or stream with an integrate structure and function in order to restore such degraded urban river and/or stream.
We decided the Bokha stream, a tributary of the Namhan River, which is located in a rural area of central Korea as the reference stream (Fig. 1) . Although this stream has the bank artificially constructed to prevent flooding damage on the surrounding rice fields, space within the bank remains natural state. This stream not only maintains natural flow but also contains floodplain. The natural flow created meandering water course and heterogeneous microtopography. That is, this stream resembled the natural stream within the bank.
Catchment area, length, and mean slope of riverbed of the Bokha stream were 838.2 km 2 , 116 km and 1/800, respectively. Width of this stream is about 200 m and that at low water level is about 50 cm (KICT 2002) . Substrate on the riverbed is composed of sand and thereby riverbed shows severer variation compared with the gravel river. Field survey to obtain the ecological information was carried out in a reach throughout about 1 km range centering on the Heungcheon Bridge. In addition, the Suip stream in CCZ and a partial reach of the Namhan River were chosen in sites in order to obtain information on vegetation to be introduced at restoration practice (Fig. 1) .
Methods
Habitat types were divided on the bases of information on microtopography, hydrological characteristics, disturbance regime and so on obtained from field survey. Monochrome aerial photographs (1:20,000 scale), taken in 2001, were used to identify micro-topography of the 
